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10 NORTH ATLANTIC SALMON STOCKS Advice May 2014
10.1 Introduction

10.1.1 Main tasks

At its 2013 Statutory Meeting|CES resolved €. Res. 2013/2/ACOMg@that he Working Group on North Atlantic
Salmon [WGNAS] (chaired by: lan Russell, UKyould meet at ICES HQ19 28 March 20140 cmsider questions

posed to ICES by the North Atlantic Salmon Conservation Ozgian NASCO).
The sections of the report which provide the responsd®ttetms of refeenceare identified below.

a) With respect to Atlantisalmon in the North Atlantic area: Section
10.1
i) provide an overview of salmon catches and landings, including uneelpoatches by 10.1.5
country, catch and release, and production of farmed and ranched Atlantic salmor
2013

i) report on significant new or emerging threats to, or opportunities for, salm¢ 10.1.6
conseration and management

iii ) provide a review of examg$ of successes and failures in wild salmon restoration an  10.1.7
rehabilitation and develop a classification of activities which could be recommend:
under various conditions or threats to the persistence of gimmst;

iv) provide a review of the stockatus categories currently used by the jurisdictions of  10.1.8
NASCO, including within their Implementation Plans, and advise on commo
approabes that may be applicable throughout the NASCO;area

v) provide a compilation of tag releases by country in3201 10.110
vi ) identify relevant data deficiencies, monitoring neeasl research requirements. 10.1.13
b) With respect to Atlantic salmon in the Northeast Atlantien@uossion area: Section
10.2
i) describe the key events of the 2Gsherie$; 10.21
i) review and report on the development of agpecific stock coservation limits; 10.1.6. &
10.2.1
iii ) describe the status of the stocks; 10.21
iv) provide recommendations on how a targeted study of peltagiatchin relevant areas 10.1.11

might be carried out with an assesst of the need for such a study considering the
current understanding of pelagdiycatchimpacts on Atlantic salmon populations

In the event that NASCO informs ICES that the Framework of Indicators (FWI) indicates tt
re-assessment is requide *

v) provide catch options or alternative management advice fodi2017, with an
assesment of risks relative to the objective of exceeding stock conservation limits ar
advise on the implications of these options for stock rebufiding

vi) update the Famework of Indicators used to identify any significant change in the
previously provided multannual management advice.

c) With respect to Atlantic salmon in the North American Commission area: Section
10.3
i) describe the key events of the 30fisheries (including the fishery at St Pierre and 10.3.1
Miquelon};
il ) update agespecific stock conservation limits based on newrimiation as available; 10.1.6 &
10.3.1
iii ) describe the status of the stocks; 10.3.1

In the event that NASCO informs ICES that the Famork of Indicators (FWI) indicates that
re-assessment is required: *

iv) provide catch options or alternative management advice fodi2017 with an
assesment of risks relative to the objective of exceeding stock conservation limits ar
advise on the imtations of these options for stock rebuilding

v) update the Framework of Indicators used to identify any significant change in tl
previously provided multannual management advice.
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d) With respect to Atlantic salmon in the West Greenland Commissén ar Section
10.4

i) describe the key events of the 2Gsherie$; 10.41

i) describe the implications for the provision of catch advice of any new manageme 10.1.12
objectives proposed for contributing stock compléxes

iii ) Describe the status of the stotks 10.4.1

In the event that NASCO informs ICES that the Framework of Indicators (FWI) indicates tt
re-assessment is required: *

iv) provide catch options or alternative management advice fori2016 with an
assesment of risk relative to the objective okaeeding stock conservation limits and
advise on the implications of these options for stock rebufiding

v) update the Framework of Indicators used to identify any significant change in tl
previously provided multannual management advice.

Notes:

1. With regard to question a) i, for the estimates of unreported catch the information provided should, where possi
indicate the location of the unreported catch in the following categorieisein estuarine; and coastal. Numbers of
salmon caught and esed in recreational fisheries should be provided.

2. With regard to question a) ii, ICES is requested to include reports on any significant advances in understanding
biology of Atlantic salmon that is pertinent to NASCO, including information omamyresearch into the migration
and distribution of salmon at sea and the potential implications of climate change for salmon management.

3. With regards to question a) iii, NASCO is particularly interested in case studies highlighting successes anof failt
various restoration efforts employed across the North Atlantic Ipadtikegjurisdictions and the metrics used for
evaluating success or failure.

4. In the responses to questions b) i, c) i and d) i, ICES is asked to provide details of catch, geagraffosition and
origin of the catch and rates of exploitation. For homewater fisheries, the information provided should indicate t
location of the catch in the following categoriesriwver; estuarine; and coastal. Information on any other sources ¢
fishing mortality for salmon is also requested.

5. Inresponse to question b) iv, if ICES concludes that there is a need for a study, provide an overview of the par:
and time frame that should be considered for such a study. Information reportedrenders efforts and on migratiol
corridors of possmolts in the Northeast Atlantic developed unBi8L SEAT Mergeshould be taken into account.

6. Inresponse to questions b) v, ¢) iv and d) iv, provide a detailed explanation and critical examinatiomhahgey
the models used to provide catch advice and report on any developments in relation to incorporating environme
variables in these models.

7. The proposal specifically refers to NAC(13)4, tabled during the North American and West Greenland @osmiss
during the 2013 NASCO Annual Meeting.

8. Inresponse to question d) ii, ICES is requested to provide a brief summary of the status of North American-and
East Atlantic salmon stocks. The detailed information on the status of these stocks shoolited p response to
guestions b) iii and c) iii.

* The aim should be for NASCO to inform ICES by 31 Janary of the outcome of utilzing the FWI.

The NEAC and West Greenland FWI assessments completed in January 2014 both indicated tbsdssoneravas
necessary. There was therefore no requirement for ICES to address questions: b) v and vi, ¢) iv and v, or d) iv and v
during the 2014V orking Groupon North Atlantic SalmoWGNAS) meding.

In response to the terms of referendéGNAS consideredd1 Working DocumentsA complete list of amnymsand
abbreviations used in this rep@tprovided in Annex 1. Rerences citedre given in Annex 2.

10.1.2 Management framework for salmon in the North Atlantic

The advice generated by ICES is in responsderms of reference posed by the North Atlantic Salmon Conservation
Organkation (NASCO), pursuant to its role in international management of salmon. NASCO was set up in 1984 by
international convention (the Convention for the Conservation of SalmoneirNtrth Atlantic Ocean), with a
responsibility for the conservation, restoration, enhancement, and rational management of wild salmon in the North
Atlantic. Although sovereign states retain their role in the regulation of salmon fisheries for safigimating intheir

own rivers, distantvater salmon fisheries, such as those at Greenland and Faroes, which takeosajimating in

rivers of anotheparty, are regulated by NASCO under the terms of the Convention. NASCO nosixhzartiesthat

are signatoes to the Convention, including the EU which represents its Member States.
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NASCO discharges these responsibilities vide three Commission areas shown below:

WEST GREENLAND
COMMISSION

Canmle Dessmuk (o respect of e Fane
Esbanidls vl Greendand) . the Europesn Uzvon,

e L ited Saates of Airws e

NORTH-EAST ATLANTIC

COMMISSION
NORTH AMERICAN Denosak (I vespect of the Fane
COMMISSION Isdanhs sod Greenland ). the Fucopean Union

Narway, U Rossimy edver ot lon
Coanninla, the Ulsined) States oof Asserica

10.1.3 Management objectives
NASCO has identified the primary magement objective of #organkzationas:

ATo contri bute t hrcaopegtiontocthenonseérvatan, irestoration, nethancement and rational
management of sal mon stocks taking into account the be

NASCO furtherst at ed t hat fAthe Agreement on the Adoption of a
management of salmon fisheries is to p,aAEWNASCEs Stahdeng di ver
Committee on the Precautionary Approacmt er pr et ed this as being Ato maint
diversity of sal mon stockso (NASCO, 1998).

NASCOb6s Action Plan for Applicat i on8)prévidesadnmmterpratadon afut i on
how this is to be achieved:

T AiManagement measures shoul d be ainseevdtiondimits bydhense ai ni ng
of management targetso.

1 fSocioeconomic factors could be taken into account in applyingptBeautionaryapproach to fisheries
management i ssueso

1 A e precautionary approach is an integrated approach that reqote¥salia, that stock rebuilding
programmes (including as appropriate, habitat improvements, stock enhancement, and fishery management
actions) be developed for stocks that are belowaonseat i on | i mi t s o.

10.1.4 Reference points and application of precaution

Atlantic salmon has characteristics of sHored fish stocks; mature abundance is sensitive to annual recruitment
because there are only few age groups in the adult spawning Istomiing recruitment is often the main component

of the fishable stock. For such fish stocks, the I@E&imum sustainable yiel@dMSY) approach is aimed athieving

a target escapemeriSY Bescapement the amount of biomass left to spawn). No catch shbel allowed unless this
escapement can be achieved. The escapement level should be set so there is a low risk of future recruitment being
impaired, similar to the basis for estimating, B the precautionary approach. In shidred stocks, where most dfie

annual surplus production is from recruitment (not growth), M&¥apemenind B, might be expected to be similar and

B,ais a reasonable initial estimateMBY Begcapement
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ICES considers that to be consistent with the MSY and the precautiomapaab, fisheries should only take place on
salmon from rivers where stocks have been shown to be at full reproductive capatligrrirore, due to differees in
status of individual stocks within stock compdgxmixedstock fisheries msent particulathreats.

Conservation limits (CLs) for North Atlantic salmon stock complexes have been defined as the level of stock (number
of spawners) that will achiedeng-termaverage mamum sustainable yieldn many egions of North America, the

CLs are calculed as the number of spawners required to fully seed the wetted area of themigeme regions of
Europe, pseudstock recruitment observations are used to calculate a heskiek relationship, with the inflection

point defining thenational CLs. Inthe remaining regions, the CLs are calculated as the number of spawners that will
achieve longerm average MSY, as derived from the adodadult stock and recruitment relationship (RickE®75;

ICES 1993). NASCO has adopted the regipecific CLs (NACQ 1998). These CLs are limit reference pointg,JS

having populations fall below these limits should be avoided with highebility.

Management targets have not yet been defined for all North Atlantic salmon stocks. When these have beeregefined th
will play an important role in ICESdvice.

Where there are no specific management objectivesthferassessment of the status of stocks and advice on
manag@ment of national components and geographical groupings of the stock complexes in the NEAfiearea
following shall apply

1 ICESconsides thatif the lower bound of the(®%6 confidence interval of the current estimate of spawners is
above the Clthenthe stockis atfull reproductive capacityequivalent to a probability of at least 95% of
meding the CL)

1 When the lower bound of the confidenicgerval is below the CL, but the mabint is above, then ICES
considers the stock to be at risk of suffering reduceddeigtive capacity.

1 Finally, when the midpoint is below the CL, ICES considers thekdtobe sufferingreduced reproductive
capadty.

Therefore, stocks are regarded by ICES as being at full reproductive capacity only if they are abts% Bigcapement
(or CLs)

For catch advice othe mixedstock fisheryat West Greenlanctétchingnon-matuing 1SW fish from North America
and nommaturing 1SW fish from Southern NEACNASCO has adopted a risk levelf 75% (probability) of
simutaneous attainment of management objectives in seven geographic r@GiBSs 2003) as part of an agreed
manaement plan.NASCO usesthe sameapproachfor catch advice forthe mixedstock fishery affecting six
geographic regions fahe North American stock complebCES notes that the choice of a 75% r{pkobability) for
simultaneous attainment of six or sev&ack units is approximately equivalent t®%% probability of attainment for
each indvidual unit.

NASCO has notormally agreech management plan for the fisherythé Faroes. However, ICES has developed a risk

based framework for providing catch &k for fish exploited in this fishery (mainly nenaturing 1SW fish from

NEAC countries). Catch advice is provided at both the stock complex and country level and catch options tables
provide both individual probabilities and the probability of simultarseattainment of proposed managemdnedives

for both. ICES has recommended (ICES, 29)1tBat management decisions should be based principally on a 95%
probability of attainment of CLs in each stock complex / country individually. The simultanednsatié probability

may also be used as a guide, but managers should be aware that this will generally be quite low when large numbers of
mana@ment units are used.

10.1.5 Catches of North Atlantic salmon
10.1.5.1 Nominal catches of salmon

Figure 10.1.5.1 displayreported total nominal catch of salmin four North Atlantic regiondrom 1960 to 2013.
Nominal catches of salmon reported for countries in the North Atlantic fori 2088 are given inTable 101.5.1.
Catch statistics in the North Atlantic include fifstim escapeesind in someéNortheast Atlantic countries also ranched
fish.

Icelandic catches have traditionally been split into two separatgoces, wild and ranched, reflecting the fact that
Iceland has been the main North Atlantic country whergelacale ranching has been undertaken with the specific
intention of harvesting all returns at the release site and with no prospect of wild spawning success. The release of
smolts for commercial ranching purposes ceased in Iceland in 1998, but rarmhnogl fisheries in two Icelandic

rivers caitinued into 2013 (Table 10.1.5.1). Catches in Sweden have also now been split between wild and ranched
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categories over the entitene-series The latter fish represent adult salmon which have originated frachdrstreared

smolts and which have been released under programmes to mitigate for hydropower development schemes. These fish
are also exploited very heavily in homewaters and have no possibility of spawning naturally in the wild. While ranching
does a@cur in some other countries, this is on a much smaller scale. Some of these operations are experimental and at
others harvesting does not occur solely at the release site. The ranched component in these countries has therefore beer
included in the nominal calc

Reported catches in tonnes for the three NASCO Commission Areas #1208 are povided below.

AREA 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
NEAC 1978 1998 1867 1409 1533 1163 1415 1419 1250 1107

NAC 164 142 140 114 162 129 156 183 127 141
WGC 15 15 22 25 26 26 40 28 33 47
Total 2157 2156 2029 1548 1721 1318 1610 1629 1411 1296

The provisional total nominal catch for 2Dtvas1296t, 115t below the updated catch for 2041411t). The 20B
catch was thdowest in thetime-series Catches wereat or below the previous tepear averages in the majority of
countries, except Greenlaridenmark,St Pierre et Miquelon (Francend Ieland.

ICES recognises that mixesdock fisheries present particular threats to stock status. Theseefspeedominantly

operate in coastal areas and NASCO specifically requests that the nominal catches in homewater fisheries be partitioned
according to whether the catch is taken in coastal, estyarimeerine areas. The 28hominal catch (in tonnes) wa
partitioned accordingly and is shown below for the NEAC and NAC Commission Areas. FigLfe2lfresents these

data on a countrpy-country basis. There is considerable vatigbin the distribution of the catch among individual
countries. In most amtries the majority of the catch is now taken in freshwater; the coastal catch has declined
markedly.

COAST ESTUARY RIVER TOTAL
AREA Weight % Weight % Weight % Weight
NEAC 342 31 76 7 689 62 1107
NAC 15 11 43 30 83 59 141

Coastal, estuarinend riverine catch data aggregated by region are presented in Rigur®.3 In northern Europe,

about half the catch has typically been takenvars and half in coastal waters (although there are no coastal fisheries
in Iceland and Finland), with estuarinatches representing a negligible component of the catch in this area. There has
been asteadyreduction in the proportion of the catch taken in coastal watersregentyears. In southern Europe,
catches in all fishery areas have declined dramatioaly the period. While coastal fisheries have historically made up
the largest component of the catch, these fisheries hapli@etl the most, reflecting widespread measures to reduce
exploitation in a number of countrieSince 2007the ngjority of the @tch in this area has been taken in freshwater.

In North America, the total catch over the period 203 has been relatively constant. The majority of the catch in
this area has been taken in riverine fisheries; the catch in coas¢aieishas beerelatively small in any year (15 t or
less).

10.1.5.2 Unreported catches

The total unreported catch in NASCO areas in2@as estimatedt 306t; however there was no estimate for Russia
Spain or Saint Pierre and Miquelohe unreported catch in the NorthsE&tlantic Canmission Area in 203 was
estimated aR72t, and that for the West Greenland and North Amerganmissionareas at 10 t ang4t, respectively.
The following table shows unreported catch by NASCO commission areas in ttes gesdrs:

AREA 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
NEAC 575 605 604 465 433 317 357 382 363 272
NAC 101 85 56 - - 16 26 29 31 24
WGC 10 10 10 10 10 10 10 10 10 10

The 203 unreported catch by country is provided in Table 10.1.5.2. It has not besibled® separate the unreported
catch into that taken in coastal, estuarimed riverine areas. Over recent years efforts have been made to reduce the
level of unreported catch in a number of countries (e.g. through improved reporting proceduresrgnatiticéon of
carcass tagging and logbook schemes).

ICES Advice 2014 Book 10 5



10.1.5.3 Catch-and-release

The practice of catehndrelease (C&R) in rod fisheries has become increasingly common as a salmon
management/conservation measure in light of the widespread decline in salmoanaeuimdthe North Atlatic. In

some areas of Canada and USA, C&R has been sddince 1984, and in more recent years it has also been widely
used in many European countries, both as a result of statutory regulation and thtoatgrygractice.

The nominal catches do not include salmon that have been caught and released. Tablé g@debts C&R
information from 1991 to 2@ for countries that haveecords; C&R may also be prasgd in other countries while not

being formally recorded. There derge differences in the percentage of the total rod catch that is released3 thi201

ranged from %% in Norway (this is a minimum figures statistics were collected on a voluntary hasi80% in UK

(Scotland) reflecting varying management praeicand angler attitudes among countri@&R rates have typically

been highest in Russia (average of 84% infitteeyears 2004 to 2008) and are believed to have remained at this level.
However, theravereno obligations to report C&R fish in Russia in 20énd recordsince2010are incanplete. Within

countries, the percentage of fish released has tended to increase over time. There is also evidence from some countries
that larger MSW fish are released in higher proportions than smaller fish. Oweoad than 174 000 salmon were

reported to have beeaughtandreleased around the Norttil@ntic in 20B.

10.1.5.4 Farming and sea ranching of Atlantic salmon

The provisional estimate of farmed Atlantic salmon production in the North Atlantic area f8ri2@429 kt. The
production of farmed salmon in this area has baesr one million tonnesince 2009The 203 total representsre8%
decreasdrom 2012, but a 15%increase on the previods/e-year mean. Norway and UK (Scotland) continue to
produce the majority othe farmed salmon in the North Atlantic9¢ and 1%, respectively). Farmed salmon
production in 203 wasabovethe previous fiveyear average iall North Atlantic salmon producingountries

Worldwide production é farmed Atlantic salmon has been ixcess of one million tonnes since 200& was over two
million tonnes in 2012It haspreviouslybeendifficult to source reliable production figures for all countries outside the
North Atlantic area andfor 2013, datafor some countriesvere sourcedrom the FAO Fisheries and Aquaculture
Department databasi deriving a worldwide estimate.The total production in 203 is provisionally estimated at
around P51 kt (Figure10.1.5.4, a 6% decreasen 202. Production outside the North Atlantic is estimatechave
accounted for 2% of the total in 203 (similar to 2012. Production outside the North Atlantic is dorated by Chile.

The worldwide production of farmed Atlantic salmon in 2BWasaround1500 times the reported nominal catch of
Atlantic salmorin the North Atlantic.

The total harvest of ranched Atlantic salmon in countries bordering the North Atlantic3nv28B6 t, and taken in
Iceland, Sweden and Irelaliigure10.1.5.5. No estimate of ranched salmon protion was made in Norway in 2013
where such catches have been very low in recent yedrs) (@nd UK (N. Ireland) where the pratgion of ranched fish
was not assessed between 2008 and 2013 due to a lack of microtag returns

10.1.6 Significant new or emerging threats to, or opportuniies for, salmon conservation and maagement
10.1.6.1 Quantifying uncertainty in datasets using theANUSAPOG approach

WGNAS considered proposals in relation to an approachconmunicating uncertainty of numbers in a more
transpaent way. ThefiNumeral, Uit, Spread, Assessment and Pedigré¢USAP) approach has been advocated to
better r@resent unquantifiable uncertainties (Funtowicz and Ra¥8&6;Van der Sluijs, 2005)l’he NUSAP approach
provides a methodological framework to manage and communicatertainty and the quality of quantitative
information. This extends the classic notational system for quantitatigatific information (usually provided as a
number, a unit, and a stdard deviation) with two additional qualifiers: expert judgment feé teliability (the
assessment) and a mdtiteria characterization reflecting the origin and status of the information (the pedigree). It was
suggested that the approach may be useful in comnwetimg the outcome of fishery assessments and associated
management advice; such an approach has been applied to an analysis of Western Baltic herrirg &UI2€1.0).

WGNAS noted that one of the proposed applications of the NUSAP approach was to enhance caiomwfithe
methods used by ICES to stakelall and managers. This is laudable, but the approach is based on subjective
evaluations and the outputs appeared likely to be quite detailed. It welethemclear how it might be implemented

and how much it would assist stakeholders. It nfowever provide a better record of the provenance of data and
assesment methods used by the Working Group and thereby enhance the information currently being compiled in the
Stock Annex.WGNAS therefore concluded that they would be interested to hear of furthelogenent and
application of the gproach.
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10.1.6.2.1 Interactions between wild and farmed salmon

Genetic introgression between wild and farmed escape salmon in the Magaguadavi@&efr Fundy, Caada) and
other genetic studies in Canada

Recent studies supped by a Natural Sciences and Engineering Research Cowfictanadagrant, document the
genetictemporal changes frorh980 to 200%f the Magaguadavic River salmg@opulation (Bay of Fundy, Canada),
impacted by interbreeding with farmed escapees (Boatrat, 2011). Overall, the results of this study indicate that
farmed escapees have introgressed with wild Magaguadavic salesoiting in significant alteration of the genetic
integrity of the native population, including possible loss of adaptatioartditionsin the wild

Another study of interest aimed at understanding the links between the environmental and genetic divergence of
Atlantic salmon populations by using a laigmale landscape genomics approach with 558tbmewide single
nucleotidepolymorohisms $NP9 across 54 North American populations and 49 environmental variables (Beurret

al., 2013b). Multivariate landscape genetic analysis revealed strong associations of both genetic and etalironme
factors with climate (temperatuig@recipitation) and geology being assated with adaptive and neutral genetic
divergenceand should be considered as candidate loci involved in adaptation at the regional scale in Atlantic salmon.

Report on a new salmon trapping technique for farmed escajps in Norway

Recentevidence indicatethat gene pools of wild salmon populations in a number of Norwegiarsrare gradually
changng through introgression of genetic material from escaped farmed saBenatic profileswere comparedor

salmon populdons from 21 Norwegian rivers, developed from archival scale samples and contemporary scale and
tissue smples, and changes were documented through analyses of microsatellites (&loaky 2012) and SNPs
(Glover et al., 2013). In many rivers, considdrla effort is invested to remove escaped farmed salmon from the
spawning populations through variougpeoaches, including netting, rod catchasd culling by divers. In 2013, the
Resistance Board Weir trap, a portable salmon traploeed in North Ameda, was tested in the River Etneelva,
Norway. Thisis the first time the trap has been testetside North America; the Norwegian trialasa collaboration
between the Institute of Marine Researchnagement authoritiesind the salmon farming industry.

The River Etneelva isubject tospecial protectioin Norway, and is one of the largest salmon rivers on the west coast.

The weir trap is based on floating panels, which prevent salmon from ascending and guide fish into a trap chamber.
Altogether 1154 wid salmon, 85farm escapegsand 922anadromoudrout (Salmo truttd were captured. Catch
efficiency of the trap was estimated by recapture rates by anglers, and by counts of spawners performed by drift dives
(snorkelling). Based on the two estimates, ut&5% of ascending sabn were captured in the first year of operation,

and 92% of ascending escaped farmed salmon wereved. The catch rate (excluding caught and released fish) by
anglers was calculated at 26%. The conclusion from the first yeareddtam is that the trap works very well, can be
considered a useful tool for generatingqgise data on the spawning run of wild salmonid populatiandan efficient

method for removing farmed salmon from wild salmon paipanhs.

10.1.6.3 Tracking and acoustictagging studies in Canada

WGNAS reviewed thdatestresults of ongoing projects (led by the Atlantic Salmon Federation in cadtadowith the
Ocean Tracking Network, Miramichi Salmon Association, DB@d others) to assess estuarine and marine suofival
tagged Atlantic salmon released in rivers of the Gulf of Streace. A total of 28 smolts(24 St Jean, 39 Cascapedia,
105 Miramichi,and80 Restigouche) and 41 kelts (16 Miramichi and 2&iBeuche)were sonically taggeftom rivers

in Canadaetwea April and June 2013. Of the 41 kelts, ftdm theMiramichi were also tagged with archival pap
tags these were set to release after four months.

The proportion of smolts detected (apparent survival) in 2013 from freshwater release points to shef hieked
through the estuary and out of the Strait of Belle Mst@s somewhat lower than the previous years for the Cascapedia
and Restigouche rivers and much lower for the Miramichi Rigerjn previous yearsnly few St Jean fish were
detected (Figue 10.1.6.3. Smolts and kelts exited the Strait of Belle Isle together during the last week of June and first
week of July similar to previous yearg\nalysis is proceeding to account for the variability in detection efficiency by
receiverdo better esthatesurvivalratesand their variability.

The detector array across the Cabot Strait, between Cape Breton, Nova Scotia and Southwest Newfoundland was
opektionalin 2012 and 201&lthough few fish used this exit from the Gulf of St. Lawrence (one Cadi@apmoltn
mid-June and one Miramichi kelt in late July, that had been tagged in spring 2012).

The satellite archival pepp tags provided additionalfarmation in 2013, with informt#on from sevenof the tags that
left the Miramichi River being receved, andwo of these transmitting information from the northern Labrador Sea
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when theyffipompged he start of S e:mvtidentd of prdatioPan esdimomkelisar y  r
within the Gulf of St. Lawrence (likely by species such asrbgagle shark)concentration of kelts south of Anticosti

Island duwing the summerand four fish leaving the Gulf of St Lawrence through the Strait of Bellewhiie the

remainder stayed within the Gulf. Predation by large predatory fish has beenpnetexlisly for the Inner Bay of

Fundy (acroix, 2014).

For the second year,\Wave Glider® was released into the Gulf of St Lawreoo¢he west coast of Prince Edward

Island in midMay 2013to detectacoustically tagged salmofihe movements of the Wav8lider were catrolled to

pass through areas expected to contain tagged smolts and kelts on their migration through the Strait of Belle Isle.
Detection of four of these salmon (kelts) did oc@as well as an acoustically tagged snow crab that was ditecte

the end of August. The Wave Glider trial ended off Cape Bré&towa Scotia in early Septier.

In 2013 the Atlantic Salmon Federati@socollaborated with the Miramichi Salmon Association and DFO in a study
of striped bass and Atlantic salmandt interactions on the Miramichi River. Acoustic tags were used to document the
spatial and temporal overlap of the two speciesptssage oflownstream migrating salmon smolts and the sjragv
migration into the lower Miramichi of the striped bass gagion of the Gulf of St. Lawrencé&ignificant losses of
Miramichi smolts were detected in areas where striped bass were kadvenspawningFurther work is ongoing
including diet and migrations of acoustically tagged striped bass.

ICES encourages thcontinuation of this tracking programe as information from it is expected to be useful in the
assessment of marine mortality on North American salmon stéCES alsonotedthat these techniques are being
proposed forsimilar research inther areas @&tion10.1.13).

10.1.6.4 Diseases and parasites

Testing for infectious salmon anemia virus (ISAv) and infectious pancreatic necrosis virus (IPNv) istotked
aggregations of Atlantic salmon heested along the coast of West Greenland, PRPOB1

Infectious almon anemia virus (ISAv) and infectious pancreatic necrosis virus (IPNv) are fish pathogens that cause
vascular disease and digestive diseasspectively in Atlantic salmon often with lethal effects. ISAv can cause
mortality at any life stagevhereadPNv usually causes mortality in juvenile stages (i.egdrling to postsmolt), but

adults can be carriers of the disease and pass it to their offspring. The viruses are transmitted through a humber of direct
and indirect mechanisms, including contadgthwinfected individuals and infected ambient water. Although naturally
occurring, rates of ISAv and IPNv infection and epniteoutbreak are higher in and around aquaculture facilities due

to the density at which fish are held. Wild individuals that cameontact with infectedarmed fish (either by

migrating past farms or through contact with infected escapees) can contract these viruses thethpas® other

wild individuals and popuations. The diseases may therefore spread when individuals atesm proximity in the

wild, such as when congregating at specific marine feeding areas.

Testing was carried out on 1284 Atlantic salmon sampled at West Greenland foinl3@03 2007 and 2012011,

and 358 Atlantic salmon in 2010 for IPNv. Samplesrfra003 2007 were collected and processing was funded by
NOAA Fisheries Service (USA). Samples from 202011 were collected as part of SALSEA Greenland and
processing was funded by NOAA Fisheries Service. The rate of ISAv infection was ver§.G8%. A éngle North
American origin Atlantic salmon was infiecl with a Scottish strain of HRPO (nw@inulent ISA strain) suggesting that

the transmission vectanay have beeanother infected individual, gsibly at the mixeestock feeding grounds in the
LabradorSea or West Greenland. No fish tested positive for IPNv. These findings indicate that ISAv and IPNv are
caried at very low to notetectable levels in the wild Atlantic salmon population off the coast of West Greenland.

Update orredventsyndrome

Ove recent years, there have been reports from a number of countries in the NEAC and NAC areas oésaining

to rivers with swollen and/or bleeding vents. The d¢tiad, known as red vent syndrome (RVS or Anasakiasis), has

been noted since 2005, andstzeen linked to the presence of a nematode waAnsakissimplex(Becket al, 2008).

This is a common parasite of marine fish and is also found in migrateciespHowever, while the larval nematode

stages in fish are usually found spirally coiledtba mesentges, internal organsand less frequently in the somatic

muscle of host fish, their presence in the muscle and connective tissue surrounding the vents of Atlantic salmon is
unusual The reason for their occurrence in the vents of migrating saldhon, and whether this might be linked to
possible environmental factors, or changes in the numbers of prey species (intermediate hosts of the parasite) or marine
mammals (final hosts) remains unclear.

A number of regions within the NEAC area obseraedotable increase in the incidence of salmon with RVS in 2007
(ICES, 2008a). Levels in the NEAC area were typically lower from 2008 (ICES, 2009a; ICES, 2010b; ICES, 2011b).
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However, trapping records for rivers in UK (England & Wales) and France sugdbatdévels of RVS increased
again in 2013, with the observed levels being the highest itmtleeseriesfor some of the matored stocks.

There is no clear indication that RVS affects either the survival of the fish or theinisgamccess. Affectedsh have

been taken for use as broodstock in a number of countries, successfully stripped of their eggs, and these have developed
normally in hatcheries. Recent results have also demonstrateaffétaed vents showed signs of progressive healing in
freshwater, suggesting that the time when a fish is examined for RVS, relative to its perigtvef ilesidence, is likely to

influence perceptions about the prevalence of the condition. This is consistent with the lower incidence of RVS in fish
sampled inributaries or collected as broodstock compared with fish sampled in fish traps close to the head of tide.

Update on sea lice investigations in Norway

The surveillance programme for salmon lice infection on wild salmon smolts and sea trout at spaditiiesl@ong
the Norwegian coast continued in 2013 (Bjetral, 2013), and for most areas sea lice infestation tended to be lower in
the salmon smolt migration period than it had been in previous years.

In generalhowever,sea lice are still regardex$ a serious problem for salmonids (Skileeal, 2013 K r k o) &,k
2013) and especially sea trout (Bjatal, 2013). Furthermore, a recent study has demaestithat sea lice infections
may alter lifehistory characteristics of salmon populato Longterm studies with vaccation of smolts from the Dale
and Vosso rivers have shown that fish infested with sea lice may delay their spawning migratieimranasrMSW
fish instead of as grilse (Vollset al, 2014).

10.1.6.5 Quality norm for Norwegian salmon populations

In 2013 a management systé@nthe Quality Norm for Wild Populations of Atlantic Salmdnwas adopted by the
Norwegian government (Anon2013). This system was based on an earlier proposal by the Norwegian Scientific
Advisory Committedfor Atlantic Salmon Management (An@r2011). Work is currently in progress ¢ategorie the

most mportant Norwegian salmon populations according to this system.

In this quality norm the status of salmon stocks is evaluated in two dimensions (FigLir®.5) one dimension is the
conservation limit and the harvest potentahd the other dimension is the genetitegrity of the stocks. In the
conservation limit and harvest potential dimension both the attainment of the atiogelimit (after harvet) and the
potential for harvest in relation to a fAnormal 6 marves
to species hybridization, genetic introgression from escaped farmed salmioaltered selection as a result of cidle

harvest and/or human induced changes in the environméetpoorestclassification ineither of the dimensions
determines the final classification of the stock

10.1.6.6 Developments in settingconservation limits (CLs) in Canada (Québec) and Finland
Update ofstocK recruitment models in Québec

Since the year 2000, management of Atlantic salmdpuébechas been based on bigical reference points obtained
from stock recruitment models (Fontaine and Caron, 1999; Carbal, 1999). Howeverpopulationdynamics have
changed in Qébec through the 1990s, as elsewhere in North America, following aotdenj and environmental
changes affecting both freshwater and marine survival of salmon (Frieztlahd?000). Moreover, since then, reliable
data on gick abundance and characteristics have been collect®@diébec(Cauchon 2014) andstock recruitment
analyses have evolved with the development of n@waaches (Parent and Rivot, 2012).

The Government oQuébechas started to update &tock recruitment model by using recent data andarporating an
up-to-date modelling approach. This initiative is part of a wider process aimed at developing a management plan for
Atlantic salmon inQuébeg¢ and will allow updating of biological reference points sat@sccurately represent the
current status of salmon populations. The new Ricker model being developed includes 12 rivers from a broader
geograpical scale andvith a wider range of production units than the previous model. At least 15 extra years were
included in the new model, which now covers cohorts between 1972 and 2005. A Bayesian hierarchical approach was
used, allowing uncertainty associated with papoh dynamics to be incorporated (Parent and Rivot, 2012). This
approach also allowelabitatproduction units to beéntroduced as covariables in an integrated way, to better explain
betweenrriver variability and estimate biological reference pofotsother riversn Québecahat lackstock recruitment

datag buthaveknown production units. It isréicipated that the new model will be implemented in 2015.
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Progresswith setting riverspecific conservation limits in the River Teno/Tana (Finland/Norway)

In the River Teno/Tana (Finland/Norway), information has been collated to set CLs for most diutartrsystems
and the main stem of the river following the Norwegian standard method (Hihdkr2007 Forsethet al, 2013).In

addition, CLs have been updated for five Norwegian tributaries of the Tet@sy report will be published in 2014
descibing the new CLs for this river system.

10.1.6.7

Recovery potential for Canadian populations designated as endangered or threatened

The Committee on theéStatus of Endangered Wildlife in Canada (COSEWIC) subdivided Canadian Atlantic salmon
populations into 16 ekignatable units (DUs) based on genetic data and broad patterns in life history variation,
environmental variables, andaggaphic separation (COSEW]2010). Of the 16 DUs, one (Inner Bay of FuniyoO,
2008) had been listed as endangesatte 2003unde Canadads federal Speci es
COSEWIC assessed five other DUs as eifiterdangered (at risk of becoming extinct) diiThreatened (at risk of
becoming endanger eed)i,alanCd nfcoeuwrrn 6D U sa ta srorimiligngeréd).b ec omi ng

For the five DUs assessed as threatened or endangeredhd3F@centhyconducted Recovery Potentiab#essments
(RPASs) to provide scientific information and advice to meet the various eatgrits of the SARA listing procefSFO

2013a,2013b, 2013c, 2014a, 2014Among the advice, each RPA contains information on population viability and
recovery potential for populations with enougiformation to model population dynamics, as well as information on

threats to persience and recoveryhe five DUs assessed were:

10.1.6.8

1

South Newfoundland (DU 4), Threatenedi The DU has a low probability of extinction. Under

at

contemprary marine survival rates, the probability of meeting or exceeding the recovery target within the next

fifteen years was impk@d by reducing recreational fishery mortality rates.

Anticosti (DU 9), Endangeredi The DU has a low probability of extinction. If survival and carrying capacity

remain the same, the probability of meeting or exceeding the recovery target within tfiteextyears was

improved by reducingecreationafishery mortality rates. The Anticosti rivers are rarely disturbed by human

activties.

Eastern Cape Breton (DU 13), Endangered The probability of extinction for the two populations
(constered to bewo of the healthier populations) with enough information to model population dynamics is

low if conditions in the future are similar to those in the recent gzisen the life hisbry variability seen

throughout the DU, the two populations included in dmalyses are not considered to be representative of

other popudtions in the DU.Identified threat to persistencéncluded:illegal fishing salmonid aquaculture;

marine ecosystem changes; and diseases aasitpar

Southern Upland (DU 14), Endangeredi A regionwide comparison of juvenile density data indicated

significant ongoing declines and provided evidence for ragacific extirpations. Modeling indicatésat two

of the larger populations remaining in the DU have a high probability of extirpatithe absence of human

intervention or a change in survival rates for some other reason. Modeling also indicates that relatively small
increases in either freshwater productivity or marine survival are expected to decrease extinction probabilities,

although larger changes in marine survival are required to restore populations to levels above conservation
requirements.ldentified threats to persistence includadidification; altered hydrology; invasive fish species;

habitat fragmentation due to damwaculverts; illegal fishing and poachirgalmonid aquacultur@and marine

ecosystem changes.

Outer Bay of Fundy (DU 16), Endangered The two rivers with enough information to model population
dynamics are at risk of extinction. Increases in freshwatatygtivity are expected to result in an increase in
population abundance and a decreased extinction probability, although increases in both freshwater

productivity and marine survival are required to meet recovery targets with higher probabildessified
threats to pesistence includedhydroelectric damsillegal fishing activities shifts in marine conditions;
salmonid aquaculture; depressed population phenomenon; and disease and.parasites

Geneticstock identification

North American genetic dabase

A Natural Sciences and Engineering Research Cooh&llanadastrategic granenabledthe devéopment of a North
Americangeneticdatabase using standardized markers across Canada and USA. The datalikesed042 individuals
from 152 sampling lcations genotyped at 15 microsatellite loci standardized across three different laboratories. The
database can be used for the analyd mixedstock fisheries and individual assignment to estintlégpopulations
most impacted bthese The database alsncludes data from aexpressed sequence ta&S(T)-based mediurdensity
SNP array which provides data on over 5000 SNPs fb22(hdividuals for each of 46 sampling locations (Bouetet

al., 2013a). The SNP dataset is divided into neutral and potgrdidéiptive markers based on a genome scan analysis.
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The first use of thisalabase was to define regional groups. This was done by comparing microsatellites, neutral SNPs
and potentially adaptive SNPs in Québec. The seven regional genetic groups wareedofdr the province of
Québec, New Brunswickand Labedor, and analyses with SNP identified the same regional groups as previous
analyses with microsatellg¢Dionneet al, 2008).

Composition of the mixestock fisheries at Greenland

A mixed-stockfishery analysis was carried out for the salmon fishery at Greenland using part of the new microsatellite
baseline (GauthieDuelletet al, 2009). The entird&North American microsatellite baselimeassubsequentlyised in a
preliminary analysis of thBlorth American salmon taken in 2011 West Gredand harvest (Bradbury, DFO Canada,

pers. comm.). Average sample composition estimates obtained using Bayesian mixture analysis suggest that the
majority of the catchconsistedof fish orignating from Labrador (15%), Qébec upper north shore (10%), Gaspé
Peninsula (33%), and Maritimes (27%) ptgtions. Other regions in North America were also detediatiat lower

levels. It is proposed that sampfes lateryearsareanalysed in theuture.

Composition of the mixed stock fisheries at Labrador

The stock composition and exploitation of Atlantic salmon in Labrador Aboriginal and subsistence fisheries was
evalated for 1772 individualsampledbetween 2006 and 2014t various locationsgenetic mixture angbis and
individual assignment with the entire microsatellite baselims used(Bradburyet al, in press).For assignment
purposes, eleven grougBigure 10.1.6.8were identified for which assignment agracy was>90% Bayesian and
maximum likelihood rixture analyses indicate that i8B% of the harvestvas of Labrador origin.Estimated
exploitationrateswere highest for Labrador salmon (4934% per year) and generally 46 for all other regions.
Individual assignment of fishery smles indicates thatornrlocal contributions to the fishery (e.g. Maritimes, Gaspé
Peninsula) were rare and occurredrarily in southern Labradofzenetic samples from 2012 and 2013 are currently
being pr@essed.

For the salmon sampled in the Labradobsistence fisheries 2013(n = 544)scale analysis indicated th&8% were
1SW salmon, 16% were 2SW, and 5% were previously spawned salitmermajority ofthe sampledsalmonwere
river ages 3 to 6 years (99%) (modal ageNd).river age 1 and few river age 2 (1%) salm@mresampled, suggesting
(as in previous year2006 2012) that very few salmon from the most southern stocks of North America &&SWg|
Fundy) areexploited in these fisheries.

ICES noted that this sampling programme provides biological dieaisticsof the harvest and the origin of the fish in
the fishery which are important parameters in tiui reconstructiormodel for North America and ithe development
of catch advice.

Composition of the mixedstock fisheries at SaintPierre et Miguelon

The gock composition of Atlantic salmotaughtin the mixedstock fisheriesat SaintPierre et Miquelon in 2013 was
examined using the North American baseline described above. Samples were assigned to one of eleven regions in North
America(Figure 10.1.6.8)This is the first timghatsamples from the fishetyave beemxamined.

Samples were obtained from the fishery covering the period 17 May to 17 June 2013. Genetic anabisd that the
sample (n = 71) contained 37% Gaspé Peninsula salmon (30 3%, Newfoundland salmon (2fsh), 22%
Maritimes salmon (13 fish), and 7% Upper North Shore Québec salmiish{5The salmon sampled in 2013 were
mostly twoseawinter maiden salmgnwith fewer oneseawinter maiden salmon andnly three repeat spawning
salmon. Continued analysis of additional years will be informative of the chasticteof the salmon, age and size
structure origin of the fish and the variation in the stodpecific charactéstics of the catches.

ICES welcomed the analysis forrgeic origin of samples of the catches at SRietre et Miquelon and cemmends

that sampling and supporting descriptions of the fisheries be continued and expanded (i.e. sample size, geographic
coverage, tissue samples, seasonal distribution of thpleajrin future years to improve the information on biological
characteristics and stock origin of salmon harvested in these stiaekl fideries.

Composition of the catch in the mixeestock fishery at Faroes
ICES received gliminary results from a getic study of salmon scales collected in the Faroes salmiueryfign the
1980 and 1990s. This study involves scientists from UK (Cefas and Marine Scotland Science), Norway (NINA and

IMR), and Faroes (MRI) and is funded by the NASCO IASRB and by UK, Ndamegnd Irish government
departments. The aim of the study was to extract DNA from the historical soadesaand use the genetic stock
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assignment protocol developed during tBALSEAI Merge project (Gilbeyet al., pers. comn). to estimate the
historicalstock compagion of the catch.

Approximately 375 scale samples collected during each of the 1983/84 and 1984/85 commercial fisheries and the
1993/94 and 1994/95 research fisheries were selected for analysis. Initial results showed signifiadatiaieof the

DNA in some of the sampleend eliable allele scorings could not be achieved for many of the microsatellites used.
Improved DNA amplification was achieved for the later perigthgi a modifiedpolymerase chain reactio®CR

process (Paulo Prodbtpers. comn), but this approach was less successful for the earlier period. As a theult
decision was made to limit the analysigustthe 1993/94 and 1994/95reples.

Initial examination of the alleles at the SsaD486 microsatellite locusaitedi¢hat there were a number of samples with
alleles normally only seen in North American fish. Further exclusion and conformatikysesaso indicatedhat 101

of the samples (16%) were probably from salmon of North American origimthdfuanalysis Wi be undertaken to
confirm the classification of these samples. The remaining fish have been assigned using-statkxasalysis
performed separately for each month espnted in the samples. Fish have been assigned to the hierarchical reporting
units at fourlevels (14) as defined by th8 ALSEAI Merge project(Gilbey et al., pers. comn). The assigments at

levels 1 and 3 were scaled to the agerdistribution of the catch during the fishing season when the commercial
fishery operated in the 1980s. Initial resultggest that around two thirds of the European fish in the catch may have
come from northern NEAC countries and one third from soothd#AC countries; this represents a significant change
from the approximately 50:50 split currently used in the NEAC assessments. Further work will be undertaken to
provide conifdence limits for the estimation of catch composition and to determine hosvrmsdts should be used in

the NEAC assessment models

10.1.6.9 Update on EU project ECOKNOWS’T Embedding Atlantic salmon stock asessment at a broad
ocean scale within an integrated Bayesian lifeycle modelling framework

Within the EU FP7 ECOKNOWS project, adels are being developed that provide improvementsrédishery
abundanceHFA) stock assessment models.k8y development has been a Bayesian integrateetyitde model that
offers mtential for future Atlantic salmon stock assessment on a broad scabm The approach also paves the way
toward harmonizing the stock assessment models used in the WGBBES Baltic salmon and trout assessment
working group)and in WGNAS (Rivoet al., 2013).

The Bayesian integrated lifgycle modeling approach prickes methodologicalniprovements to the PFA forecasting
models currently uselly ICES

i Existing biological and ecological information on Atlantic salmon demographics and popubatiamids are
first integrated into an agand stagdased lifecycle modé which explicitly separates the freshwater (¢gg
smolt) and marine phases (i.e. solreturn, which accountdor natural and fishing mortality of sequential
fisheries along the migration routes), and incorporates the variability of life histogesier and sea ages)
(Figure 10.1.6.91). This body of information forms the prior about the population dynamics, which is then
updated through the model with assatidn of the available data.

1 Both ecological processes and various sources of datmadelled in a probabilistic Bayesian rationale.
Uncertainties are accounted for in bottireations and forecasting.

9 The structure provides a framework for harmonizing the models and parameterization betfeeent ditock
units, while maintaining thepecificities and associated levels of detail in data asaionil

1 The approachalso offers flexibility to improve the ecological realism of the mpdsl different hypothes
regarding the population dynamics can be assessed without changing the idatatassscheme.

The model has been successfully applied testbek complex from UK&cotlandEas), the largest regional component
of the southerMEAC stock complex (MassigBranieret al, 2014) anddifferent denographic hypotheses have been
tested

1 Densitydepenént effects in the freshwater phase can change estimates of trends in marimtvingduhich
may critically impact forecasts of returns and ecological interpretation of the changes in marine productivity.

1 Two alternative hypothesesrfthe decline of return rates in 2SW fish atgportedequally by the data: (1) a
constant natural mortality rate after the PFA stage and an increase in the proportion maturing (current
hypotlesis in PFA models); (2) an increase in the natural mortality of 2SW fish relative to 1SW fish, and a
constant proportion maturing. Changing from one hypothesis to the other may critically impact management
advice, as applying a higher mortality rate for 288 limits the expected impact, atlkusthe size of atch
for the 2SW stock congment.
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A multi-regional extension of the integrated {dfgcle model developed by MassiBtanieret al. (2014) is under
development.The model captures the joint dynamics of all the regional stock units considered by IC&Scfor
assesment in the Southern NEAC stock complex (FigL@el.6.91).

1 Data available at the scale of eight stock units have been implemented as five units, applying the spatial
variability of the postsmolt marine survival and the probability of niatg after the first winter at sedhe
five units arei) France ii) UK (England & Wale$; iii) Ireland and UK (N. Ireland)iv) UK (Scotland East
and West)and v) Iceland Southwest.

1 The hierarchical structure provides a tool for separating out signalemographic traits at different spatial
scales: i) a common trend shared by the 5 stock units and, ii) fluctuations specific to each stock unit.

1 Both post smolt survival during the first months at sea (smolts to PFA stages) and the proportionrof salmo
returning to freshwater after two yeaas sea exhibit common decreasing trends in the stock wgaré
10.1.6.9.2. Results support the hypothesis of a response of salmon populations to broad scale ecosystem
changesbut changes specific to each dietfive stock units still represent agsificant part of the total
variability (~40%), suggesting a strong influence of drivers acting at a more regional scale.

In association wWitHCES, the ECOKNOWSproject will disseminate findings at the end of itsuee with a concluding
symposiumi Ec ol ogi cal basis of o e stwhichis scheguted te befhatJumea2014ime e c o
Porvoo, Finland.

10.1.7 Examples of successes and failures in wild satm restoration and rehabilitation, and developng a
classification of activities which could be recommended under various conditions or threats to the
persistence of popudtions

The Working Group on the Effectiveness of Recovery Actions for Atl&aimon (WGERAAS) will have its second

meeting 1216 May 2014 at ICES in Copenhagen. A gubup of WGERAAS met in Swansea, UK (England &

Wales) on 1819 June 2013 to further develop a database and approaches to data reporting. The database consists of all
rivers from the HELCOM and NASCO river databases, combined with a system scoring the impact of a list of 10
stressors and 12 recovery actions on a {ieriver basis. A guide has been developed to assist in populating the
datbase.

ICES has granted a requéstextend the duration of WGERAAS by two years, taking the totaitidarto three years.
WGERAAS received the following guidance from NASCO w|
interested in case studies highlighting successes and failukesiofis restoration effortsngloyed across the North
Atlantic by allparties j uri sdi ctions and the metrics used for evalu
the NASCO comment and such case studies will be a key focus of the upcoming meeting

10.1.8 Stock status categories currently used by the jurisdictions of NASCO, including within their
Impl ementation Plans, and adwie on common approaches that may be applicable throughout the
NASCO area

Introduction

The Atlantic salmon is widely dishuted throughout the North Atlantic ardais estimated that Atlantic salmon occur

in around 2500 rivers across its geographical range. NASCO has developed a rivers database into which NASCO
parties are obliged to enter detdids each of their salmorivers. The database is andortant source of information on

Atlantic salmon stocks and rivers. Most oties have provided data for this database, using the classification scheme
described below, but NASCO has expressed concerns that this does ibtheflese otonservatiodimits (CLs) and
managementargets (MTs) in making managent decisions, the approach agreed by NASCO.

The NASCO rivers database provides information on the status of the salmon stocks based on seven categories
http://www.nasco.int/RiversDatabase.aspke database relates to salmon only and is applied to rivers primarily with
referene to stock status.

The categories used in the NASCO rivers databsgaliéd by all NASCO jurisdictiongre defined as:

Lost i Rivers in which there is no natural or maintained stock of salmon but which are known to have
contained salmon in the past.

Maintained T Rivers in which there is no natural stock of salmon, which are known to have contained salmon
in the past, but in which a salmon stock is now only maintained through hatearention.

Restoredi Rivers in which the natural stock of salmorkisown to have been lost in the past but in which
there is now a seBustaining stock of salmon as a result of restoration efforts or naturbdmizedion.
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Threatened with lossi Rivers in which there is a threat to the natural stock of salmon whicldvead to

loss of the stock unless the factor(s) causing the thréatasemoved.

Not threatened with lossi Rivers in which the natural salmon stocks are not considered to be threatened with
loss (as defined ithe previous categoyy

Unknown 1 Rivers in which there is no information available as to whether or not it contaima@nsstbck.

Not present but potential for salmoni Rivers in which it is believed there has never been a salmon stock but
which it is believed could support salmon iff Bxample, natural barriers to migration were removed.

Many jurisdictions also implement other categorization systems, either through obligations under EU (e.g. EU Habitats
Directive) or national legislation (e.g. Species at Risk Act, CarmathEndanged Species Act USA). Categorizations

are often provided with scientific advice for management purposes, which asly tiltleed to national management
objectives requiring stocks to attain particular biological reference points (limit reference poiluis madagement

targets). NASCO currently requires parties to repuetcurrent status of stocks relative to the reference points and how
threatened and endangered stocks are identified within their nafipleahéntatiorplans. These categories magquire

specific assessments or data or may only be applicable to rivers being assessed for compliance and not all rivers in a
jurisdiction. A key diference in the various categories in usevigether they are applied at the stock level or at the
species level

Review of the stock status categories currently used by the jurisdictions of NASC@yciuding within their
implementation plans

A range of stock status categories are used by different jurisdicliatde 10.1.8.Iprovidesexamplesof various

different stock categories in uger countries where categories are based on clear criteria. Countries with no specific
national classification are excluded, although details of the broad approaches used in all NAC and NEAC countries
were eviewed by ICESThe following provides a brief overview:

Canada

The @undance of Atlantic salmon relative to conservation limits (@d.aped in Canada to assess stock statushéf
1082 CanadianAtlantic salmon rivers tabulated in the NASCO database, annual assessmesttgraf and status
relative to the CLs are available from between 65 and 75 major rivers.

In addition, reference points are being develope@€anadao reflect the application of therecautionaryapproach
(DFO, 2006) The framework for this is shown Kigure10.1.81.

Ireland

River- and agespecific conservation limits (CLs) have been derived eaggoriation of status of stocks for the
provision of catch advice is based on a stock assessment for all 141 -patdaning rivers in Ireland separateT his

provides estimates of returns (counters, catches raised by exploitation rates) and status of stocks relative to the
attainment ofCLs. Adviceon catch optiongs presented in relation #875% probability that thisCL will be met based

on the aveage returnsf the prevous five yeargTable 10.1.8.1)

Norway

Spawning targets have been calculated for 439 of the apmatety 465 Norwegian riverscontaining salmon
Attainment of spawning targets is assessed for about 200 river ;stbeke accourfor about98% ofthe total river

catch of salmon in Norway. For advice on harvest, the management target was defined as being reacted when
average probabilitpf reaching the spawning target in the fousmious years was more than 75%.

Assessmeris now alsobased orthe effects of human impacts which affect fish production and stockdamee and
the capacity to produce a harvestable surplus. Norway established a salmongstokine1993 and a new system
was published in 2012. This classifiicen system(Table 10.1.8.1)s based on a comkdtion of both the number of fish
in the populations and influences of different threats to the piigos. The most influential factor in this new category
systemi the Quality Normi is the modeled genetintegrity of the populatiorfurther details are prided in Section
10.1.6.5)

Sweden
As river-specific CLs are lacking for Swedish rivers, the stock status for each river is assessédewsingdance of

parr. Salmon habitat quality is classedhnete categories according to depth, water velocity,idam substrate, slope
and streanwetted width. For each category an expected abundance is calculated from electrofishing data from the

14 ICES Advice 2014 Book 10



1980s when the number of returning spawners was high. Data &ach site each year are then compared to the
expected value and expressed as a percentage. All sites in a river are pooled and the average (an@i®8eé conf
limits) is calculated. Out of 23 riverdata are collected arsockstatus determined annuafigr 17 of theseto enable
their categoriation (Table 10.1.8.1).

UK (England & Wales)

There are 80 river systems in UK (England & Wales) that regularly support sallttoygh some of the stocks are

very small and support minimal catches or are dotathhy sea trout. CLs have been set for 64 principal salmon rivers.
Annual compliance with the CL is estimated using egg deposition figures. These are derived from returning stock
estmates, where such data are available. However, for rivers withoubirapsinters, egg deposition is typically based

on estimates of the run size derived from rod catch and estimates of exploitation (with an appropriate adjustment for
underreporting). Inaviewing management options and regulations, the management objectivef or a tod i ver 6
meet or exceed its CL in at least four years out of five (i.e. >80% of the time) on average. Compliance against this
management objective is assesardually and stocksategoried into four groups (Table 10.1.8.1)

UK (N. Ireland)

River-specific CLs have been used to assess compliance and stock status for 12 of 15 rivers in UK (N. Ireland).
Biological reference points, for individual catchments, have been established iDdprattment of Culture, Arts and
Leisure DCAL) and Loughs Agency jurisdictions. The status of stocks in the DCAL area is assessed relative to CLs
while managementtargets (MTs) based on CLs are used to manage in real time within the Loughs Agency area.
Specific categries have been derived to advise ondtaus of stockéTable 10.1.8.1)

USA

The process for designating threatened and endangered stocks is specified in titangeted Species Act. In short,
the National Marine Fisheries Service or US Fish and Wildlife Service conducts a reviewpddies status.

ICES stock status categories used by all NASCO jurisdictions

ICES categories Atlantic salmon stock groums being at: full reproductive capagit risk of suffering reduced
reproductive capacityor suffering reduced reproductive peity (Table 1.10.8.1)This categoriation is used for
assessment arlle provision of catchdvice on management of national components aogrgghical groupings.

Review of other classification schemes used foategoriang species

In addition tothe categoriation of stocks, species classification requirements commonly also apply. Details of these
schemes are provided in Table1L8.2. The followingtext provides a brief overview:

Canada COSEWIC

The Committee on the Status of Endangered 8péoiCanada (COSEWIC) identifies species at risk through processes
put in place under the federalSpecies at Risk Act(SARA) and similar provincial laws
(http://www.cosewigjc.ca/eng/sctO/assessment_process_e.cfm#blange of categories apply (Table 1.8.2).

Texeli Faial i_Used for EU classification of species

The Texel Faial classification is used BYSPARand applied to regional assemblages rather than iddalistocks:
http://www.ospar.org/documents/dbase/decrecs/agreemelf3¢0I exel Faial%20criteria.doc

Annex V to the OSPAR Conventidondicates that @ackage has been prepared to identify those species and habitats in
need of protection, conservation, and where practical, restoration and/or surveillance orimgonito

OSPAR nominated thétlantic salmonfor inclusionunder this schemen the basis o&n evaluation of their status
according to the Criteria for the ldentification of Species and Habitats in need of Protection and their Method of
Application (the TexélFaial Criteria) (OSPAR2003), with particular reference to its ghd/regional importace,

decline and sensitivity, with information also provided on threat.

A review of the status of Atlantic salmon wesereforecarried out QSPAR 2010. Following this review, Atlantic

salmon were classifiedy OSPARas qualifyingunder the criteriaGlobal Importance, Localmportance, Sensitivity,
Keystone specieand Decline. Atlantic salmon, however, did notlifyaunder the category of Rari{ifable 1.1.8.3).
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European Union Habitats Directivei used for EU classification of species

The HabitatsDirective (Council Directive 92/43/EEC on the conservation of natural habitats and of wild flora and
fauna) is used by the EU for the classification of species or habitats. Further details are available at:
http://europa.eu.int/comm/environment/nature/nature_conservation/eu_nature_legislation/habitats_directive/index_en.htm

If a species is included under this Directivierequires measures to be taken by individdal Member States to

maintain or restore them to favourable conservation status in their natural ¥&hde.the objective of the EU is for
nomnated species to achi eve sysemwm pauppmdes that tisetspetias aré in needoe ¢ |
protection. The categories are described as Anr@edsde 101.8.2).

Convention on the Conservation of European Wildlife and Natural Haltats (The Bern Convention)

Further details on the Bern Conviemt are available at:
http://www.coe.int/t/e/cultural _ceoperation/environment/nature_and_biological diversity/Nature protection/

Atlantic salmon are included under Appendix/Annex Il (freshwater qfilgple 101.8.2).

The World Conservation Union (IUCN) i (Red Data Books/Lists and Categories)

The IUCN Red Data Book igsed tocategorie species or geographic assemblages dfiepeé\ range ofcaegories
applyf rom éextinctodéd to 1l8Rot evaluatedd (Table 10.

Comparison of NASCO River Database categories with other classification systems

The primary differences in theassificationsystemsllustrated above relate to whethiney are appliedt the stock
level orat the species levdBoth typesappear tdhave some relevante the categories currently in use in the NASCO
Rivers Databasegiven that at very low stock status levels the species criteria listed above may @rdasermatch
with some ofthe NASCO categoried~or comparison purposesiet NASCO categories atabulated against both
example stock categories (Table 1L8.4) and species categories (TablelB)5). It should be noted thatany of the

caegorizaton schemes might best be viewed as continuous scaless such, these O6tabl esd s
strict matrices impling direct alignment across rowsathert he Ot abl esdé are intended t o
comparisons.

The NASCO categaes broadly reflect these classifications but comparisons are more difficult at a detailed scale. The
NASCOc at egor i es A mesienntta ibnuetchdp,@d tf@nnatts Bpbrded o6 are descriptiv
close parallel with the other spes or river stock classifications generailly use They clearly relate to special
categoies for stocks which have beesr might besubject to special intermdon, possibly including stocking. The
NASCO categories AThr etrdatmreedd wwit thh | locs®9q avwhd | eNatel at i ng
were alsodifficult to align directly with categories based on attainment of stock indicators because the terminology is
imprecise and interpretation of these categdeads toencompass seval categories in other systems.

NASCOhas recommended the development of CLs for all stocks. However, these have not yet been developed by some
jurisdictions, where alternative stock abundance sidis may be used in management. The implementatianyf
standardized classification scheme may also be difficult given the differences in the way national management advice is
presented in different jurisdictions and it is unlikely that a standaddsystem for providing catch adviaethe national

level will be developed in the near future. Nevertheld&ES consideredthat it might be possible to develop a
classification more closely reflecting the generalpplaed categories used for describing stock status and providing
management advidge. CLs) A preliminary and tentative example of this is showithia final two columns oT able

10.1.84. However,approaches would need to be developed to er@bteiance withthe classificationcriteria to be

averaged over timperiods and thuavoid the needdfr assessmerdand updatingf the Rivers Database on an annual

basis. In addition, some degree of expert judgement would also be required for stockstitatidently have CLs.

10.1.9 Reportsfrom expert groups relevant to North Atlantic salmon

WGRECORDS

The Working Group on the Science Requirements to Support Conservation, Restoration and Management of
Diadromous Species (WGRECORDS) was established to provide a scientific forum in ICES for the coordination of

work on diadromous species. The rolettod group includesorganiing expert groups,themesessionsand symposia,
and helfng to deliver the ICES Science Plan.
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WGRECORDS held an informal meeting in June 2013, during the NASCO Annual Meeting in Drogheda, Ireland.
Discussions were held on thequirements foexpertgroups to address new and ongoing isqertinent to écadromous
speciesincluding issues arising from the NASCO Annual Meeting. The annual meeting of WGRECORDS was held in
September 2013, during the ICES Annual Science ConferienBeykjavik, Iceland. Tis meeting received reports

from all the ICESexpertgroups working on diadromous species, and considered their progress and future requirements.
Updates weralsoreceived from expert groups of particularerednce to North Atlait salmon The following are the
ongoing, recently heldr proposed expert groups be considered bfCES in 2014

Ongoingi " The Wor king Group on Effectiveness of Recovel
next meeting May 201éee Section 10.7).

Recent’ Workshop orSeaTrout (WKTRUTTA). Chaired by Stig Pedersen, Denmark, and Nigel Milner, UK,
metNovember 2013.

Proposedi The Workshop on Lampreys and Shads (WKLS)ckaired by Pedro Raposo de Almeida,
Portugal, and Eric Rochard, France, ik established and will meet in Lisbon, Portugal, for 3 days in

October 2014.

Proposed Planning Group on the Monitoring of Eel QualifyDev el opment of standardi
protocols for the estimation of eel qgualityo.

Proposed Joint Workshopof the Working Group on Eel and the Working Group on Biological Effects of
Contaminants fAAre contaminants in eels contributincg

Proposedi A Working Group onDataPoor DiadromousFish (WGDAM), chaired by Erwin Winter,
Netherlandsand Kaen Wilson, United States.

Other issues arising from the WGRECORDS meeting which are of particular relevaitzntic salmon were:

9 Inclusion of new proposals for Atlantic salmon data collection under the EMBE (see Section 10.1.13)
1 Proposal fora theme session at the ICES ASC in 20dAnalytical approaches to using telemetry data to
assess marine survival diadromous and other migratory fish spedies

Report of adKotWesesniand Committee Scientific Working Group

NASCO conveneda group of scientific representatives, which were nominatednesnbers of NSCOb6s Wes't
Greenland Commission (WGC), to develop a working paper in support of the upcoming NASCO WGC intersessional
meeting. This meetingvasheld in London 1415 April 2014 pror to the availability of formal ICES advice. Thd

hoc West Greenland Committee Scientific Working Group was to compile available data on catches in the West
Greenland salmon fishery from 1990 to 2013, idilg:

Reported and unreported catches;

The sptial and temporal breakdown of the catches;

The origin of the catches by continent and at finer scales where possible (e.g. country or region of origin);
Rates of exploitation on contributing stocks or stock complexes; and

Any additional scientific dateelated to the fishery.

=A =4 =4 A -4

The ad hoc West Greenland Committee Scientific Working Group presented their working paper to ICES for
consideration and review. ICES supported the working paper and considered it an accurate ategpresemistorical
and currehdata related to the Greenland fishery.

10.110 Tag releases by country in 203

Data on releases of tagged,-filipped, and otherwise marked salmon in 20&re provided by ICES and are compiled
as a separate report (ICE®144). A summary of tag reses is provided imable 101.10.1.

10.1.11 Recommendations on how a targeted study ofgagic bycatchin relevant areas might be carried
out with an assessment of the need for suehstudy considering the current understanding of
pelagicbycatchimpacts on Atlantic salmon

NASCO further elaborated the question in a note: Al n r
for a study, provide an overview of the parameters and time frame that should be considered for such a study.
Information reported under previous efforts and on migration corridors of-gmosits in the Northeast Atlantic
devdoped undeSALSEAMerges houl d be taken into account. 0
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ICES discussed thbycatchissue based on previous work undertaken by the Study Growgyeatch of Salmon
(SGBYSAL), reported by ICES (ICE2004a, 2005a), anid light of otherinformationmade availabléo WGNAS in
2014.

The background for the SGBYSAL study group was the observed large number -sfodist taken together with
catches of mckerel in Norwegian research surveys in the Norwegian Sead Qumast) These esearch surveys were
targeted asalmonpostsmolts, but overlapped in time and space with commerakgic fisheries These observations
gave rise to concerns that the krgommecial fisheries in these areas, particularly for mackemgght heavily
intercept the possmolt cohorts moving northwards during the summer momtbsever,Russian observers dyoard
commercial mackerel trawlerand in separateesearch surveysietectedonly negligible numbers of pesmolts in
screenedcatches This resultedn a very large discrepancy in the estimates of prablts takenas bycatchif the
observed ratio®f postsmolts to mackerel catchesrescaledup to the totatommercid mackerelcatch in these areas
(from 60 toover1 million postsmolts tkenasbycatch).

SGBYSAL (ICES, 200%) recommended that catch ratios should not be extrapolated from Norwegian scientific salmon
surveys to the entirgelagic fishery due to the aksice ofcomparableefficiency estimates and the considerable
differences in design and operatiortloé research surveandcommercial trawlslt wasconsidered at the timethatthe

most reliabledatafor the purposes of extrapolatiserethose derivedrom the Russiarresearctsurveys that had taken

place on the same spatisdmporal scale as the pelagic fishandfrom the screening cdommercialcatches. tiwas
furtherrecommended that results from saeiieg of pelagic survey catches should only Bediwhen both the gear used

and the fishery were similar to the commercial fishery. Thuseening of the catches-board commercial fishing
vessels in relevant pejig fisheries was considered to be the primary method of producing ddtgcaichestimation.

SGBYSAL also considered thaatches from other research survelisuld continue to be screened fomzah, as this

would add tooverall knowledgeabout thetemporal and spatial distribution of salmon at.se@aaddition, it was
recommendedhat futher investigations into salmon marine ecology were required, riticylar in relation tothe
distributionof salmonin time and space, in order to allow a better assessment of the potential overlap between salmon
and pelagic fisheries. Any further dited research should also includgestigation othe migrationroutesof salmon
postsmolts from the coastline of theoMheastAtlantic countries into the shelf areas amaward into thenorthern
summer feeding areas for pesholt and adult salon. In marticular, surveys in more southerly areas should be
undertaken in weeks 223 (mid-May to early Juneyvhile the northern areas should be covered in week34830ate

July to late August)Findly, SGBYSAL recommended that a questionnaire sudiegcted &the processing plants
dealing with mackerel, meng, and horse mackerel should be considered to establish whether salmon have been
observed during jpessing.

WGNAS (ICES, 2005b) endorsed the recommendations f®@8BYSAL Furthermore, theyeiteratedthat direct on
board observatiof pelagiccatcheswas the most reliable method bfycatchestimation. Despite the difficulty in
obtaining precise estimates bf/catch ICES noted that thiatest availableupper estimate of potential salmon post
smoltbycachin the mackerel fishery (154 48B)presentedpproximately 5% of the @stated combined PFA for the
NEAC stock complexes (1@ear averag®FA approximatelyd.4 million) in the most recent assessment at the time.

Although SGBYSAL did not meet after0R5, further information was availabie 2005 and 200®n bycatcles in
pelagic research surveyandfrom screening of commercial catches. $healata were consistent with earlier findings
and WGNAS (ICES, 2006) continued to considethat the previous findgs remainedvalid, i.e. that there were
relatively low impacts of salmorbycatclesin pelagic fisherieon PFA or returns to homewaters. However séhe
available new recordeemained insufficiento allow adetailedassessment of the effect of ntamgeed fisheries on
salmon abundangghe absence of disaggregd catch data, in both time and space, for pelagic fisheries also remained
a key constraint)ICES (2006)ecommended that future estimates should be refined, if pagssibiieannual estimates
based on bserverbased screening of catches.

Sincethis time there have been further developments and new information has become avaitabl&nMvledge has
been gained about pesinolt and salmon distribution and migration, mainly through the studisducted during the
SALSEAI Merge project Figure 10.1.11.1 provides capture rates for ysosblts derived from this project and earlier
captures from research surveys, indicating the distribution of somemoftis along the shelf edge to the north wést o
the British Isles and, following migtion further north, their subsequent widespread capture in the Norwegian Sea, with
higher concentrations towards the eastern afeagher information orbycatchhas also been provided WGNAS

from screening of cahes and landings, primarily by Iceland, and from the recent Internationaydtem Summer
Survey of the Nordic Seas (IESSNS).

Bycatchof salmon in the Icelandic herring and mackerel fisheries was studied both by screening of landings and by

screening oftatches otboard fishing vesselsonducted by inspectors from the Icelandic Fisheries Directorate. The
screening of landings onlycourred when crew members indicated that ssatmonbycatchhad occurred, sthesedo
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not represent an unbiased sampl¢hefwhole landings. The number of landings / catches screened and the numbers of
salmon detected during the period from 2010 to 2013 are shown in Table 10.1.11.1 (landings) and Table 10.1.11.2
(catches). Theycatchrates of salmon vary somewhat among gehut are mostly larger in screened landingsrée

5.4 salmon per 1000 t catch; rangei 4.2 salmon per 1000 t) than in screened catches (average 2.1 salmon per 1000 t
catch; range 1.5 salmon per 1000 t), likely reflecting the bias noted previo&iyilar levels ofbycatchwere
reported for Faroese fisheries in 201CES, 20123). In this instance, the screening of 33 315 t of mackerel taken in
pelagic pairtrawls occurred at ladb@sed freezing plants and resulted imyaatchrate of 2.4 salmon pel1000 t catch.

In this screening programmealsion were only reported from catches taken in May and Joekandic mackerel
catches have constituted about 150 000 t in recent years and, assuming the bsaimcmratesrecorded in the
screeningare repesentative of the fishergs a wholethis would give a total salmdrycatchin the range of 3000
individuals for this fisheryThis represents 01 to 003% of the total estimated PFA of NEAC salmon (average total
PFA for both maturing and nematuringfish for the lasfive years).The catch compason of the Icelandic samples
(Table 10.1.11.3) shows that salmon of length50cm made up 15% of the catch, salmon of lengity6&m made

up 69% of the catch, and salmon of length I cm made up 16% the salmon caught.

Bycatcles of salmontaken in thel ESSNSsurveysin the period 2012013 were alsopresented t&WWGNAS (Figure
10.1.11.2) All vessels taking part in this survey have been using a specesiiygretdpelagictrawl, fishing in the upper
30 m and in a standardized way, allowing the catches to be used quantitdiieebatches taken in these\seys are
also carefully screenedso the certainty of the salmdwycatchcount is very high, and all salmon are weighed,
measured and frozen forfurther analysis. Thee pelagicsurveys mainly targeting mackeretover large parts of the
Norwegian Sea and Icelandic and deme waterge.g. see Figure 10.1.Blfor the survey area covered in 2012).
However, despit¢his wide coveragehe bycatchof salmon mostlhyccurredin the eastern parts of the Norwegian ,Sea
as indcated by Figure 10.1.11.Zhe salmon catch in the survey was low, but so were the total survey catches (Table
10.1.11.4),since thelESSNSsampling trawl is smaller than commerciadwls and the haul duration is only 15
minutes.However, when these rates are extrapolated to provide estimaaisnoinper 1000 bf catch(comparable to
the reported Icelandic valigeghe IESSNSbycatchrates areon average20 to 50 times higher tin thoserecorded
from the commercial Icelandic fisheriésverage of 103 saon per 1000 t of catch; Table 10.1.11.4)

The pelagic fisheries in the Norwegian Sea and in the areas around Iceland and along the Greenlandic east coast have
changedin recentyears Catches of Norwegian sprirgpawning herring have déwed in the last few yeardGQES

2013b). However catch and survey data indicate that the mackerel stock has expandedvesixtiards during
spawning and in the summer feeding migration. Thesritiutional change is likely a reflection afcreased stock size

coupled with changes in the physical environment and in the zooplankton concentration and distributipR01815}.S

A northern expansion has been indicated by the recent summer surtlegNiordicseas (IESSNS), while a westward
expaision in the summer distribution of adult mackerel has also been observed in the Nordic Seas since 2007, as far
west as southeast Greenlandic waters. Catches in 8LiB&eas |, II, V, and XIV have increasepharkedly in recent

years (Fgure 10.1.11.4), with significant catches taken in Icelandic and Faroese waters, areas where almost no catches
were eported prior to 2008 (ICE013b). In 2012,mackerelcatches in this area constituted approximately halfief t

total repotedcatches for the whole dtheastAtlantic. Catches from Greenland were reported for the first time in 2011,

and increased in 201Z.he distributiols of mackerel catches for 2018 quartes 2 and 3 are provided in Figure
10.1.11.5 and indate some potential overlap with the distributionpoétsmolt salmoni see Fgures 10.1.11.1 and
10.1.11.2.

The latest information highlights ongoing uncertainty ongaknonbycatchquestion although thessuesremain very
similar to those previousy addressed by SGBYSAlnd WGNAS. The latest bycatch estimates from the recent
Icelandic and-aroesg screening programmes suggest relatively low levelsyotchin the mackeretatchesand this is
consistent with the previous views 8£ES Such assessmeé procedurgsbased on direct screening of the commercial
catcheshave previously beeconsideredo provide the most reliablelata for extrapolation purposes and this remains
the caselCES noted the markedly higher salmoycatchrates recorded in thH&ESSNS surveys, biit is unclear how
representative these might be of theatchin the commercial fishery given differences in the design and operation of
the geas used.In any event, the gaure rates remain low relative to the estimates of total NIP&AG (<2%). ICES
further noted that while there was overlap between the areas known egbented by salmon antle areasvhere the
pelagic fisheries were prosecuted, there wads® apparent differences in the areas where the highest salmon and
mackeel catches occurredvith the former tending to occur in more easterly parts of the NorwegiamNSeatheless

the catches irthesepelagic fisherieshave increasednd substantial uncertainties r@mas tothe extent to which the
migration routes of passmolt and adult salmon might overlap in time and space witiefedagic fishees.

Given that estimates of thwycatchof salmon in the total pelagic fisheries are highly uncertain, ICES cosgideyuld

be informativeto increase efforts to obtameliable estimates of thiegycatchof salmon.ICES, terefore recanmends
the following:
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1 Collate all available information on pestnolt and salmon marine distribution, particularly from the
SALSEAI Mergeproject.

1 Collate information of possible interceptipelagic fisheries operating in the identified migration routes
and feeding areas of Atlantic salmon. This would require otosperabn with scientists working on
pelagic fish assessments in the relevant areas and provision of disaggregated catctindatand space
which overlap areas known to have high densities of gosiits or adults.

1 Review pelagic fisheriggdentifying important factors such as gear type and deployment,, effarttime
of fishing in relation to known distribution of pesindt and salmon in space and tijrend investigate
ways to intercalibrate survey trawls withnamercial trawls.

I Carry out comprehensive catch screening on commercial vessels fishing in areas with known high
densgties of salmon posimolts or adults. This wddirequire significant resources and would need to be a
well coordinated and wefunded programme.

1 Integrate information and model consequences for productivity for salmon from different regions of
Europe and America.

This might be approached as a plthsevestigation with thefirst elementspossibly carried out by a combined
Samon/PelagioNorkshop or Studysroup. The major element (catch screening) wdilklely require some preparation
and agreement between NASCO parties and could be conducted rtscaljaborative exercise wittooperabn from
the pelagic fishingridustry.

10.1.12 I mplications for the provision of catch advice of any new management objectives proposed for
contributing stock complexes

The reference points for provision of catclviad for West Greenland are the CLs of 2SW salmon from six regions in
North America andhe MSW CL from thesouthern European stock complex. NASCO has tatbphese region
specific CLs as limit ference points with the understanding that having poputafalhbelow these limits should be
avoided with high probability. CLs for the West Greenland fishery for North America are limited to 2SW salmon and
southern European stocks are limited to MSW fish because fish at West Greenland are primarily (>90%)t+1LSW n
maturing salmon destined to mature as either 2SW or 3SW salmon.

Alternaive management objectives to the CLs were first proposed f@dbid Fundyand USA stock cmplexes in

2002, roughlyatthe same time that the risk analysis framework for pingidatch advice at Greenland was developed

and in response to strongly divergent trends in status of stocks between northern and southern regions of North America
(ICES, 2002). Managers were concerned that the potential fishery at Greenland could @@nszhbly the status of the
weakest stocks with no hope of meeting their CLs even if production from the northern areas became very high and in
excess of CLs. Considering the differences in stock status among the regions, ICES (2002) proposed that fishery
managers attempt to meet the CLs simultaneously in the four productive northern regions of North America (Labrador,
Newfoundland, Québec, and Gulf) while defining and managing to meet stock rebuilding objectives for the two
soutern regions $cotid Fundy and USA). A rebuilding objectivewas agreed for each region consistiofga 25%

increase in 2SWeturns relative to the averageturnsfor the period 1992 to 1996.

In the years sincéhesemanagement objectigevere agreedthe estimated returns of 2SVelmon toScotid Fundy

have remained relatively stable and low, in the range of 10 000 to less than 5000 fish during 1997 to 2012 (Figure
10.1.121). The returns have represented less than 20% of the 2SW CL and less than 50% of the management objective.
This contrasts with the returns of 2SW salmon to the USA which were often at or above 50% of the management
objective and in 2011 excéedthe objective (Figurd0.1.12.). The USA 2SW returns have never exceeded more than
21% of the 2SW CL, but have been rudoser to the management objective taotid Fundy (Figure 10.1.12.).

ICES has povided catch advice considering these rebuilding objectives since 2002. However, ICES éddrited

that to be consistent withichievingmaximum sustainable yielchd the precautionarypproach,the overarching goal

should be for fisheries tonly take place on salmon stocks that have been shown to be at full reproductive capdcity

that CLs are limit refeence points and having populations fall below these limlitsuld be avoided with high
probability.

Proposed revised management objective for USA

At the Thirtieth Annual Meeting of NASCO, the USA proposed a new management objective for the USA stock

complex for the provision of catch advice at Greenland (NASZI3). The previous managemetextive (ICES

2004) was viewed as a rebuilding objective and was established in light of the extremely depleted state of the
endangered USA populations. It was indicated that this managerbgrdtive is inconsistent wit NASCO®G6 s

Agreemens, Action Plars, and GuidelinegNASCO, 1998 199, 2009)as well asnterim recovery criteria for USA

stocks protected by the Endangered SpecieqB8A). However, NASCO has also acknowleddkdt when a stock

has fallen well below it€L, or has been below the CL for an extended period, it may be appropriate to consider an
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i nter medi atferenéerpeirt (NAKCOA0@). Given thesdiscrepanciesthe USA recommended aligning
the management objectives for the USA stock compléix thie recovery criteria for the remnant stocks currently under
protection of theeSA (NASCQ, 2013)

One requirement of the ESA is defining objective, measurable criteria for determining when Atlantic salmon may be
considered for ddisting from the Act.The draft recovery criteria for th8ulf of Maine Distinct Ppulation Segment

(GOM DPS), the only region where remnant Atlantic salmon populations reanain,casus population abundance of

6000 adult returns of all sea agasd assuming a 1:1 sex raéiqually distributed among three distinct areas within the
GOM DPS. There are additional criteria that must be met before proposiligtinte the GOM DPS, such as
demanstrating consistent positive population growth and achieving the census populatéia dydsed on wild
spawners only. Further details can be found in Appendix A of the Critical Habitat Designation
(http://www.nero.noaa.gov/prot_res/altsalfhon

The fishery at West Greenland printa@xploits (>90%) 1SW nofmaturing salmon destined to mature as either 2SW

or 3SW salmon. As such, the provision of catch advice for West Greenland is based oectstsfaf 2SW returns
compared to the stated management objectives. To convert theedafery criteria to 2SW equivalents, the average
percentage of 2SW fish in returns to the USA for the base period 2003 was applied75.8%9, resulting ina value

of 4549 2SW returns. This valugas proposed as a replacement to the previous USA neam@gt objective of

achieving a 25% increase in returns of 2SW salmon from the average retuhesl®O2 1996 base perio(548) The
objective would now be estimbhedofasd55Aachi egre@tS&wr afdat tt

Review of managemetiobjective for Scotia Fundy

A review of the management objective feotid Fundywas also considered by ICEBhe Committee on the Status of
Endangered Wildlife in Canada (COSEWIRgveassessed the salmon stocks of the tle#ia Fundy Designatable

Units (DU) as endangered (at risk of extinction) due to populateofings associated with low marine survival and
threats in freshwater. Recovepgtentialassessments (RPAs) of each DU were conducted in 2012 and 2013. The RPA
science advisory reports grased recovery objectives for distion and abundance which could be considered as an
alternative to the presently defined rebuildingnagement objective for th8cotida Fundyarea. Only the RPA for the
Outer Bay of Fundy DU specifically quantified tlsbortterm 2SW abundance target through theemdification of
priority rivers No shoriterm abwdance target or priority rivers were identified for the Eastern Cape Breton, (DFO
2013b) and Nova Scotia Southermpléhd (DFQ 2013a) regions during thePAsto allow for similar 2SW target
calculations for these regions withatotid Fundy.

It is thereforenot possible at this time to propose a revised management objective fecdti& Fundy region that
takes into account advice on recovery targets idedtifiehe recenRPAsfor the three DUs of Atlantic salmon in this
region. Specific shorterm and longerm recovery objectives for distribution and abundance within eaciv@ld be
developed during theompletionof recovery plansbut these are curreptibending Once suchrecovery plansare
developedit is anticipated that these wouldopide specific abundance and distribution targeéiewever, atil any
suchobjectives can be assessed for their appatgmess for the provision of management adviceNfest Greenland,
the current management objective of a 25% increase in returns from the averagei @92892n be retained for the
following reasons:

1. The current management objective &wotid Fundyis aimed at rebuilding the stocks which are welbbethe
2SW conservation limit for thBcotid Fundyregion (i.e., 44% of the 2SW CL);

2. Recovery objectives in terms of number of fish have not been proposed in scientfierypotential
assessments for two of the three DUs in$loetid Fundyregion; aul

3. If the current management objective is lower than recovery objectives that will be identified frospeedic
recovery objectives that have yet to be developed in recovery plans, then there is a low risk of impacting
management advice to West Greamd in the shoitierm given the current stock status in relation to existing
management objective.

Impact of the revised management objective for USA on catch aadvice

The existing management objectives used for the provision of catch advice for the Weestlahd fishery (ICES
201Z) areas follows

1 75% probability of simultaneous attainment of seven management objectives:
0 Meet the 2SW CLs for thimur northern areas of NAC (Labrador, Newfoundland, Québec, Gulf);
0 Achieve a 25% increase in returns of 2S#limon from the average returns in 198296 for the
Scotid Fundyand USA regions;
0 Meet the MSW southern NEAC CL.
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To evaluate the implications of tipgoposed newnanagement objective, tineost recentatch optiongrovidedfor the
West Greenland fishefyCES, 201Z) were compared to a-a@nalysis of the catch optionssing the same input data,
butwith theinclusion of theproposechew USA stock complex management chjee.

The scientific advice has been for zero harvest of the nst@tk complex aWest Greenland since 2002. The
probabiliies of meeting each individual management objective and simultaneously meeting all seednesbier the
period of 20122014 under theexisting and theproposed newJSA managment objectives are provided in Tabl
10.1.121. Thetime-seriesof 2SW returns against the USA CL, teeisting and theproposed newnanagement
objectives is povided in Figurel0.1.122.

Due to the record high returns in USA rivers in 20ttt pighest in theime-seriessince 1990 andhe sixth highest
since 1971), the probability of meeting tbgisting management objective for the USA stock complex based on a
forecast of USA returns in the years 202214 ranged from b to 89%. Howeer, realized returns of 2SW fish were
well below theforecast values for 2012 and 2013 and weB®% of the 2011 returns (Figui®.1.122).

Prior to 2012, the probability of USA returns exceeding the managementiobjpwas assessed jointly with tBeotid
Fundystock complex and therefore cannotrbported independentlyHowever for the five yearsduring whichcatch
optiors were providedprior to this time the probability of USA andcotid Fundy returns jointly exceeding their
management objectives remained below 5% in each year (EUB8h 2005h 2006 2007, 200%).

For the years 2012 to 2014etreis a 0.160.23 reductionin the probability of the USA stock complex meetithg
proposed newmanagement objectivéange 060 to 0.70) compared tomeetingthe existing management objective
(range 0r5to 089) (Table10.1.121). However, the provision of catch advice for the West Greenland fideggnds

on the simltaneous achievement of all seven management objegtitles probability ofat least0.75. It is therefore

most appropriate to evaluatgharges in the simultaneous probability between the two scenarios. The probability
difference for simultaneously achieving all seven management objectives for both options of USA management
objectivesis only0.01 (i.e. 1%)As such, th@roposednodificaion of the USA managemeabjectivewould have had
anegligible impact on the catch advice for the 214 fishing yearsThe USAstock complexs a single component

of the West Greenlanfishery and the management of the fishery is dependent on tifiermance of all conthuting

stock complexes.

Further considerations

ICES noted that th@rotocols for updating the management objectives if and when stocks recover have not been
devdoped. The management objectives for the southern regions are iolgeictives intended to guide management in
assessing progress in increasing abundance of Atlantic sawidle not unduly restricting Greenland and domestic
governments from exploiting stocks that are at high abundance and achieving their consenettoresbpltimately,

the catch options for the fishery at West Greenland should be assessed against the 2SW conservation limits for each of
the contributing regions.

10.1.13 Relevant data deficiencies, monitoring needand research requirements
NASCO swbgroup on telemetry

ICES received an update on the work of the NASCO Sub Group on Telemetry that had been established by the
Scientific Advisory Group (SAG) to the International Atlantic Salmon Research Board (IASRB). Following discussions
within the IASRB about the future direction of research that might be supported by the Board, the Sub Group had been
asked to develop an outline proposal for a lasg@le international collaborative telemetry project to ultimately provide
information on migration pathend quantitative estimates of mortality during phases of the maringytife of salmon.
Tracking projects undertaken in the US (Gulf of Maine) and Canada (Gulf of St Lawrence) based on acoustic tagging
have demonstrated the potential for such methotie tased to identify the migration routes of emigrating {3astlts

and to quantify the mortality occurring during different phases of this migréges Section 10.1.6.3%imilarly, trials

with pop-off satellite transmitters on salmon caught at West Bagel and kelts returning to sea after spawning have
demonstrated the potential for elucidating the migration routes and behaviour of salmon at later life stages, including
the return migration from the ocean feeding areas towards their home riversteSatgdl and archival tags have also

been used to obtain additional information on conditions experienced by salmon at sea. The proposed programme will
build on these studies to extend the areas for which detaftadnation on marine mortality is availkh

ICES recognised that this would be a very challenging programme, but considered that it could provide important

information that would greatly assist in the management and conservation of Atlantic salmon stocks throughout the
North Atlantic
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EU Data Collection i Multi -Annual Plan

ICES received an update on the ongoing process for the revision of the EU Data Collection Framework (DCF) as it
affects the collection of data used in the assessment of Atlantic salmon stocks and the provisiagehesadvice.
Changes to the DCF in 2007 introduced requirements for EU Member States to collect data on eel and salmon, but the
specific data requested for these species did not meet the neatismdirand international assessments. In 2012, the
Workshop onEel and Salmon Data Collection Framework (ICES, 2012b) provided detailed recommendations on the
data requirements for European eel, and Baltic and Atlantic salmon, including data required by ICES to address
questions posed by NASCQn February 2014 hes recommendations were presented to an Expert Working Group of
the EU Scientific, Technical and Economic Committee for Fisheries (STECF). A number of suggestions were made for
changes to Council Regulation 199/2008 (concerning the establishment of a Ggnfranmework for the collection,
managementand useof data in the fisheries sector and support for scientific advice regarding the Common Fisheries
Policy) and Commission Decision 2010/93/Hddopting a multiannual Community programme for the collegtion
managementand use of data in the fisheries sector for the periodiZiiB), which will be conglered by STECF in

March 2014. The revised DFC will provide the basis for data collection under the proposeédmviulsl Plans (DE

MAP) which will apply forthe period 2015 to 2021

Stock annex development

ICES considered proposals from the Review Group regarding the establishment of an Ssibntio Stock Annex

Such stock annexes have been developed for other ICES assessnk@my group reports and arintended to provide

a complete description of the methodology used in conducting stock assessments and the provision of catch advice.
ICES developed a Stock Annex incorporating couspgcific inputs for the 2014 WGNAS meeting. These documents

are intenled to be informative for membersWIGNAS and reviewers, as well as in facilitating wider comigation.

Recommendations

The Working Group on North Atlanti8almon recommends that it should meet in 2015 to addresiangeposed by
ICES, including thos posed by NASCO. WGNAS may be invited to hold its next meeting in Canada, but would
otherwise intend to converat ICES Headquarterin Copenhagen, Denmark. The rtieg will be held from 17 to 26
March 2015.

Specific list of recommendations:
1) The WorkingGroup recommends the following actions to improve owteustanding of salmalmycatch

1.1) Collate all available information on pesmolt and salmon marine distribution, particularly from the
SALSEAI Mergeproject.

1.2) Collate information of possible interceptipelagic fisheries operating in the identified migration
routes and feeding areas of Atlantic salmon. This would require ctaggerabn with scientists
working on pelagic fish assessments in the relevant areas and provision of disaggregated catch data
in time and space which overlap areas known to have higlitiésrsf postsmolts or adults.

1.3) Review pelagic fisheriesdentifying important factors such as gear type and deployment, effort and
time of fishing in relation to known distribution of pesihdt and salmon in space and tijrand
investigate ways to intercalibrate survey trawls with commercial trawls.

1.4) Carry out comprehensive catch screening on commercial vessels fishing in areas with known high
densities of salmon pastnolts or adultsThis woud require significantesources and would need to
be a well coordinated and wéiinded programme.

1.5) Integrate information and model consequences for productivity for salmon from different regions of
Europe and America.

The Working Group recommends thhts might be approached as a phased investigation thétHirst
elements of such a programnmmssibly carried out by a combinesalmonpelagic speciesvorkshop or
study group. The major element (catch screening) wolikely require some pparation and agement
between NASCO parties and could be conducted as a joint collaborative exerciseopithabn from the
pelagic fishing industry.

2) The Working Group recommends that sampling and supporting descriptions of bfsdraand Saint

Pierre et Miquelorfisheries be continued and expanded (i.e. sample size, geographic coverage, tissue
sanples, seasonal distribution of the samples) in future years and analysed using the North American
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3)

4)

5)

6)

genetic baseline to improve the information on biological charactsristhd stock origin of salmon
harvested in these mixedock fideries.

The Working Group recommends that the Greenland catch reporting system continues and that logbooks be
provided to all fishers. Efforts should continue to encourage compliance withgtheok voluntary system.
Detailed statistics related to catch and effort should be made available to the Working Group for analysis.

The Working Group recommends that the Government of Greenland facilitate tdénetion of sampling

within factories eceiving Atlantic salmon, if landings to factories are allowed in 2014. Sampling could be
conducted by samplers participating in the international sampling praggamby factory staff working in

close coordination with the samplimgogramme coordinator.The Working Group also recommends that
arrangements be made to enable sampling in Nuuk as a significant amount of salmon is reported as being
landed in this community on an annuasis.

The Working Group recommends that the longer t#®ges of sampligp data from West Gredand should

be analysed to assess the extent of the variatiditghinondition over the time period corresponding to the
large variations in productivity as identified by the NAC and NEAC assessment and forecast models.
Progress haveen made compiling the West Greenland samplingbdaé and should be available for
analysis prior to the 2015 Working Group meeting.

The Working Group recommends a continuation and expansion of the broad geographic sampling

programme at West Greenlaahultiple NAFO divisions) to more accurately estimate continent of origin in
the mixedstock fishery.
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Figure 10.1.63 Number of smolts tagged and released from the Miramichi, Restigouche, and Cascapedia rivers, and
subsequently detected at the head of tide, exit of bays, and Strait of Belle Isle arrays in 2007 to 2013

Conservation limit attainment and harvest potential
Very bad |Bad Moderate |Good

Very bad

Genetic
integrity

Figure 10.16.5 The Norwegiamuality normclassification system. Note: thmorestclassification in any of theishensions
determines the final classification of the stock
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Figure 10.1.6.9.2 Time-seriesof estimates of postmolt marine survival and probability to mature after the first winter at sea.
The solid black line indicates the trend shared by all stock compiegether with the associated Bayesian
uncertainty (95% Bayesian credible interval). Other solid lines are the medians of Bayesian posterior
distributions. Even if the data are available at the scagggbitregions (see Figure 10.1.6.9.1), ofilye stock
complexes have been considered regarding the spatial variability of thenmustrarine survival and the
probability of maturing after the first winter at sea: France, UK (England & Wales), Ireland + UK (N.
Ireland), UK (Sctland),andIcelandSW.
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Figure 10.1.11.1 Distribution of Atlantic salmon postmolts (number per hour ofatvling). Data from theSALSEA Merge
project and earlier research cruises. Data are aggregated over a number of years from 1994 on, with the
majority of fish being caught in the period May to August.
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Figure 10.1.11.2 Salmon bycth in the IESSNS surveys 201D13. The size of the bubbles show the number oficzal
caught and the colour of the bubbles are coded by year, see legend on map.
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Figure 10.1.11.3 Cruise tracks and pelagic trawl stations showrRfar A G. 0. Sarso in green, MV i

blue, MV AChristian 2 GrandRVn uindr n(sFafmro ed rllicke laamd) i m

the covered areas of the Norwegian Sea and surrounding waters from 2 July to 10 August 2012.

Figure 10.1.11.4 Reported mackerel catches (t) in ICESbaeas |, II, V, and XIV, 19692012 (from ICES2013b).

ICES Advice 204, Book 10 35



